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[TOACHUTEJIbBHASA 3AIIMCKA
Ha 0Oa3ze nentrpa «Touka pocra» obecneumBaeTcsl peanu3anus oOpa3oBaTEIbHBIX
porpaMM  €CTECTBEHHOHAayYHOM U TEXHOJOTMYECKOM  HANpPaBIEHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHMSIMHM 3aKOHOAATENbCTBA B cepe
oOpa3zoBaHusA U C Y4Y€ToM pekoMeHaauuii DenepanbHOro omneparopa y4eOHOTO
npeamera «Xumus». OOpa3oBaTenbHass OporpaMma MO3BOJISIET HHTETPUPOBATH
peanu3yeMble TOJXOJbI, CTPYKTYpY M COAEp>KaHWE NpPU OpraHu3aluu o0ydeHus
XUMUHU B 8—9 Kiaccax, BBICTPOGHHOM Ha 0asze JI000ro M3 JIOCTYNHBIX Y4eOHO-
Meroanueckux kommiekcoB (YMK). UcnonszoBanne obopynoBanus «Touka poctay
npu peanuzannu ganHor OII mo3BosseT co3naTh yCI0BUs:
* JIJIS1 PACIIUPEHUS COJIEPIKAHUS IIKOJIBbHOTO XMMHUYECKOTr0 00pa30BaHus;
* JIJIs1 TOBBILLIEHUS [TO3HABATENIbHON aKTUBHOCTH 00YyYalOIUXCs B
€CTEeCTBEHHOHAy4YHOI 00nacTu;
* I7IS1 Pa3BUTHUS JTUYHOCTU peOEHKA B IIpoliecce 00ydeHUs] XMMHH, €r0 CIIOCOOHOCTEH,
(GopMUpOBaHUS U YIOBIETBOPEHUS COLMATIBLHO 3HAUMMBIX HHTEPECOB U
nOTpeOHOCTEH;
* 17151 pabOTHI ¢ OAAPEHHBIMU IIKOJILHUKAMU, OpraHU3alliy UX Pa3BUTHUS B
pa3TUYHBIX 001acTsIX 00pa30BaTENbHON, TBOPUECKON NEATEIHHOCTH.

B MBOY «bynanoBckas cpeaHsisi obuieoOpasoBaTenbHas 1IKkona umeHu [epos
Coserckoro Cotoza M.B. I'pemmnoBa» peanusyercs B (opMe BHEYpPOUHOU
NeATeNTbHOCTH 13 pacueta 1 yac B Hemento (34 daca 3a roxn).

IIporpamma Kypca BHEYpPOYHOI 1eATEJIbHOCTH COCTABJICHA HA OCHOBE:

+ denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 ob6pa3oBaHuu B
Poccuiickoit @enepanun» (¢ U3M. U J01., BCTym. B cuity ¢ 01.09.2020).

+ TlacmopT HaronanbHOTO TIpoekTa «O0pa3zoBanue» (yTB. MPE3UTUYMOM
Cogerta nipu IIpesunente PO no ctpaTernyeckoMy pa3BUTHIO U
HAllMOHAJBHBIM MPOEKTaM, IpOTOKOA OT 24.12.2018 Ne 16).

+ T'ocymapctBenHas nporpamma Pocculickon @enepanun «Pa3putue
obpazoBanus» (y1B. [ToctanoBnenuem IlpaBurenbcrBa PO o1 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «O0 yTBEpKAECHUH rOCYIaAPCTBEHHON TPOTPAMMBI
Poccuiickoit ®enepanun «Pa3zputie oOpa3oBaHus».

+ denepanbHBIN TOCYAAPCTBEHHBINM 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO
o01mero 0opa3oBaHusi, yTBEPKJACHHBIN MPUKa30M MUHUCTEpCTBA 00pa3oBaHUs
u Hayku Poccuiickoii@enepanuu ot 31.05.2021 Ne 287 (nanee — ®I'OC
OCHOBHOTO 00111eT0 00pa3oBaHus)

+ MeTtoauveckue peKOMEHIAINH 110 CO3aHUI0 U (QYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPTaHU3AIMSIX, PACTIONOKEHHBIX B CEIBCKOM
MECTHOCTHU U MaJIbIX TOPOJIax, HEHTPOB 00pa30BaHUS €CTECTBEHHOHAYUYHOU U
TEXHOJIOrMYeCKOr HamnpaBieHHocTel («Touka pocta») (Y TBEpKACHBI
pacnopsbkenrneM MuHucTepcTBa nmpocBenienus: Poccuiickont denepamnuu ot 12
saBaps 2021 r. Ne P-6)

+ ABTOPCKOM MporpaMMbl OCHOBHOT'O 00IIIEro 00pa30oBaHMs MO0 XUMHUHU
O.C.I'abpuensu, N.I'. Octpoymos, C.A.Cnankos, 8 kiacca
oOmreo6pazoBarenbHbix opranuzanuid (Mocksa: [Ipocsemenue, 2021 ron);



+ YueOHblil man Ha Texkymuil 2024-2025 ron MBOY «bynanoBckas cpeassis
oOmieo0pa3oBarenbHasmkosia umeHu ['epost Cosetrckoro Coroza
M.B.I'pemunoBay» 3010TyxuHckoro paitona Kypckoit o6nactu.

B oOyyenun xumuu OO0JIbllIOE 3HAYEHHUE UMEET OKCIEPUMEHT. AHaIU3Upys
pe3ybTaThl MPOBEIEHHBIX OINBITOB, YUaliuecs yOeKIatoTCs B TOM, YTO T€ WM UHBIC
TEOPETUUECKUE TPEACTABICHUS COOTBETCTBYIOT WM NPOTHUBOPEYAT PEATbHOCTH.
ToJIbKO OCYHIECTBIISII XUMUYECKUN SKCIIEPUMEHT MOKHO MPOBEPUTH JOCTOBEPHOCTH
MPOTHO30B, CIECJIAaHHBIX HAa OCHOBAaHMM TE€OpUM. B mpolecce 3KcnepuMEHTaIbHOU
paboThl ydamuecss MPUOOPETAIOT OMNBIT TO3HAHUS PEATBHOCTH, SBIISIIOIIANCS
BaXXHBIM 3TaroM (QopMHUpPOBaHUS Y HUX YOEKIEHHM, KOTOphIe, B CBOIO OYEpE/b,
COCTaBJISIFOT OCHOBY HAay4YHOTO MHUPOBO33peHMs. Peanmuzanus yka3aHHBIX ILeJeu
BO3MOXKHAa TpPU OCHAIIEHWU IIKOJHHOTO KaOWMHETa XUMHUM COBPEMEHHBIMHU
npubopamu 1 o0opyaoBaHHEM. B paMmkax HanmoHallbHOTO npoekTa «OOpa3oBaHue)
3TO  CTajJo0 BO3MOXHBIM Ojarojapsi CO3JaHUI0O B  00111e00pa30BaTEeNbHBIX
OpraHu3aIusaX, Pacroj0XEHHbIX B CEILCKOM MECTHOCTH U MajlbIX TOPOJiaX, [EHTPOB
o0pa3oBaHUs €CTECTBCHHOHAYYHOW M TEXHOJOTHUYECKOU HarpaBiieHHocTer «Touku
pocta. BHeapeHue 3Toro 060pya0BaHUs MO3BOJISIET KAYECTBEHHO U3MEHUTH MPOIIECC
oOydyeHus xumuu. KonudecTBEHHbIE DKCIIEPUMEHTHI TO3BOJSIOT  IMOJy4YaTh
JOCTOBEPHYIO HH(MOPMAIIMIO O TPOTEKAHUH TeX MJIM MHBIX XUMUYECKHX IpoIleccax, O
CBOMCTBax BewecTB. Ha OCHOBE TMOJYyYEHHBIX HSKCIEPUMEHTAIBHBIX JTaHHBIX
oOydaeMble MOTYT CaMOCTOSITENIbHO JIeJlaTh BBIBOJIBI, 0000IaTh peE3yJbTaThl,
BBISIBJISITh 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT CIOCOOCTBOBATH IMOBBLIIICHHUIO
MOTHBAIIUU OOYYEHHUSI IKOJIbHUKOB.

CoBpeMeHHBIE AKCHEPUMEHTAJIbHBIE HCCIEAOBAHUS MO XUMHH YXKE TPYIHO
NpeICTaBUTh 0O€3 WCIONb30BAHUS HE TOJBKO AaHAJIOTOBBIX, HO M IU(POBBIX
U3MEPHUTENBHBIX MpruOopoB. B ®denepansuom [N'ocynapctBenHom OOpa3oBaTeIbHOM
Crangapte (OI'OC) mpornucaHo, YTO OJTHUM U3 YHHUBEPCAIbHBIX YYEOHBIX JICUCTBHIA,
NpUOOPETaEMbIX YUAIIUMHUCS, TOKHO CTaTh YMEHHUE «IIPOBEACHUS OIBITOB, MPOCTHIX
AKCHEPUMEHTAIBHBIX HMCCIEAOBAaHUW, TMPSAMBIX U KOCBEHHBIX HW3MEPEHUU C
MCITIOJIb30BAaHUEM aHATIOTOBBIX U ITUGPOBBIX U3MEPUTEIHHBIX TPUOOPOBY.

VY4eOHbIN SKCIEPUMEHT 10 XUMUH, TPOBOJUMBIN Ha TPAJAUIIMIOHHOM O0OpYAOBAaHHH,
0e3 mpuMeHeHus UGPOBBIX JTa0OpaTOpUl, HE MOXKET MO3BOJUTH B TOJIHON Mepe
pEelIuTh BCE 33J]a4M B COBPEMEHHOM IIKOJIE. DTO CBS3aHO C PAIOM MPUYHUH:
TPaAUIMOHHOE IIKOJbHOE OOOpY/IOBaHME H3-3a OrPAHUYECHUS TEXHUYECKUX
BO3MOXHOCTEHN HE MO3BOJISECT IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHUS;
JUIMTEIIbHOCTh TPOBEICHUSI XMUMHUYECKUX HCCIENOBAaHUM HE BCErJa COTIIACYETCS C
JUTUTENIbHOCTBIO YUYEOHBIX 3aHATHUIH;

BO3MOKHOCTh MPOBEJEHUS MHOTMX HMCCJIEAOBAaHUN OrpaHUYMBAETCS TPEOOBaAaHUSIMU
TEXHUKU 0€30TMaCHOCTH U JIp.

Hudposass nmabopaTopus TMOTHOCTBIO MEHSIET METOJUKY U  COJIEp)KaHUE
AKCHEPUMEHTATBLHON MESTEIBHOCTH M PEIIAET BBIIICMEPEUUCICHHBIE MPOOIEMBI.
[Iupokuii CHeKTp AATYUKOB IMO3BOJISIET YYAIIMMCS 3HAKOMUTHCA C IapaMeTpaMu
XUMHYECKOr0 3KCIIEPUMEHTA HE TOJIbKO HA KAYECTBEHHOM, HO M HA KOJIMYECTBEHHOM
ypoBHe. [{udposas naboparopusi MO3BOJSAET BECTU IIUTEIbHBIN HKCIEPUMEHT JAXKe
B OTCYTCTBHE JKCIEPUMEHTATOpa, a YacTOTa MX H3MEPEHUN HEIMOJBJIACTHA



YeJIOBEYECKOMY BOCIPUATHIO .

B mpouecce QopMupoBaHus SKCIEPUMEHTAIbHBIX YMEHUH Y4YEHUK OOydaercs
MPEACTaBIATh HHPOPMALIMIO 00 UCCIIEI0BAHNHU B YETBHIPEX BUAAX:

B BepOAJIbHOM: ONHUCHIBATh DSKCIEPUMEHT, CO3/1aBaThb CIOBECHYIO MOJEIb
HKCIIEPUMEHTA,  (UKCHUpPOBATH  BHUMAHHME Ha  U3MEpPAEMBIX  BEJIIMYMHAX,
TEPMUHOJIOTUH;

B TaOJMYHOM: 3aMOJHATH TaOJUIBI JAHHBIX, JIEXKAIIMX B OCHOBE IOCTPOEHUS
rpagukoB (OpH 53TOM Yy Yy4alUXCS BO3HHUKAET INEPBUYHOE IMPEACTABICHHE O
MaciTadax BeJTu4YuH);

B I'pauUecKoM: CTPOUTH I'paUKH MO TAOJIMYHBIM JaHHBIM, YTO AAET BO3MOKHOCTb
nepexo/ia K BBIABHKEHHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTH MEX]y BEJIWYUHAMU
(mpu 3TOM yYHUTENb MOKa3bIBa€T MPEUMYIIECTBO B BU3YaJIM3aLUU 3aBUCUMOCTEH
MEXIy BEJIMYMHAMHU, HATJSAJHOCTH WU MHOTOMEPHOCTB); B BHJIE€ MaTEMaTHYECKUX
YpaBHEHMI:  JaBaTh  MaTeMaTH4YECKOE  OINKWCAaHWE  B3aUMOCBS3M  BEJIMYHUH,
MaTeMaTH4eckoe 0000IIeHuE.

PabGouass mporpaMmma oTpakaeT COJIep)KaHUE OCHOBHBIX yUe€OHBIX TpeOOBaHHM K
pe3yiabTaTaM00yUeHHs, KOTOPbIE MOTYT OBITh JJOCTUTHYTHI, UCXOAS U3 Y4eOHOTO
BPEMEHH, BBIJICICHHOTO HAEr0 U3YYEHHE B MPUMEPHOM TEMATUUECKOM ILIaHE.
Pemienrie pacueTHbIX 3a/1a4 3aHUMAET BAJKHOE MECTO B M3yUYEHHH OCHOB
XuMH4ecko Hayku. [lpu pemieHuun 3amad mpoucXoguT OoJiee rTy0OKOe U MOJTHOE
yCBOCHHE Y4eOHOro MaTepuala, BhIpadaThIBAIOTCS HABBIKM MPAKTHUYECKOTO
NPUMEHEHHS] UMEIOLTUXCS 3HAHUMN, Pa3BUBAIOTCS CIIOCOOHOCTH K CAMOCTOSATEIbHOMN
pabote, mMpoUcXoauT (GOPMUPOBAHUE YMEHHS JIOTHUECKH MBICIHUTh, UCIOIH30BAThH
NpUeMbl aHaJIU3a MCUHTE3a, HAXOIUTh B3aUMOCBSI3b MEXy OOBEKTaMU U
ABJIICHUSAMH. B 3TOM OTHOIIIEHUY pellIeHre 3a/1a4 SBISETCS HE0OXO0IUMbIM
KOMIIOHEHTOM MPHU U3yYEHUU TAKOW HAYKH, KaK XHUMHUSL.

J11st TOTO, 4TOOBI YCTIEIIHO CIPABIATHCS C 3a[a4aMi, HEOOXOIMMO 3HaTh OCHOBHBIC
croco0sI ux pemeHus. st Toro, 4ToObI YCIIEUTHO CTIPABISATHCA C 3a1a4aMu,
HEO0OXO0IMMO 3HATh OCHOBHBIE CIIOCOOBI X perieHus. JlaHHble 3aHATHS TTO3BOJISIIOT
PaccMOTPETh CIOCOOBI PEIICHHUSI XMMUYECKUX 3314 110 CIISAYIONUM TEMaM:
OCHOBHBIE KOJTUYECTBEHHBIE XapAKTEPUCTUKH BEUIECTBA: KOJIMYECTBO BEUIECTBA,
Macca U 00beMm;

MaccoBas, 00beMHasi 1 MOJISIpHAs 1OJISl BEIIECTBA B CMECH; MAacCOBAas JIOJISI DJIEMEHTA
B COCIMHEHHH; BBIBOJ] (DOPMYJ COCTMHECHU;

Pacuer konuuecTBa BelEeCTBa, MAaCChl MIIM 00bEMA UCXOAHBIX BEIIECTB U MPOJYKTOB
peakiuu;

Pacuer Macchl, 00beMa MPOAYKTA PEAKIUHU, €CIIA OJHO U3 PEArUPYIOIIUX BEIIECTB
JIaHO B U30BITKE;

Pacuetsl, CBA3aHHBIE C UCIIOIB30BAHUEM JIOJIA BBIX0/1a MPOAYKTOB PEAKIIHH;
PacueTsl, cBSI3aHHBIE CO CKOPOCTHIO XUMHUYECKON PEAKIIMN U XUMUYECKUM
PaBHOBECHUEM;

pacueTsl, CBSI3aHHBIE C KOHLIEHTPAUEN pACTBOPOB, PACTBOPUMOCTHIO BEIIECTB,
BIEKTPOJUTUYECKON AUCCOUHALUEH;

PacueTsl, CBA3aHHBIE C MTOJI0KEHUEM METAJLIOB B AJIEKTPOXUMHUYECKOM Py
HanpsHKEHU METaJlJIOB.



bonbmuHCTBO 3aJiad, pCUIaCMBbIX B IIKOJIC 1 HA PA3JIMYHOIO poda OJIUMIINA/aax,
SIBJIHIOTCHKOM6I/IHI/IpOBaHHBIMI/I, T.C. COUYCTAIOT PA3JIMIHBIC THIIbI BBIYHCJICHUU.

Hcnons3oBanne odbopynoBanus nenrpa «Touka pocta» 1is peanusanus
o0pa3oBaTeJIbHBIX IPOrPaMM €CTECTBCHHOHAYYHOH HAINPaBJICHHOCTH 110
XHMHUH NpeAnoJaraeT peajn3aluio cJaeayonux uejaei u 3aaau:

Peanu3zanust OCHOBHBIX 00111€00pa30BaTENbHBIX MPOTPAMM IO YYEOHBIM MIPEAMETAM
€CTECTBEHHO-HAYYHOU HaNpaBJIE€HHOCTH, B TOM YHCII€ B paMKaX BHEYPOUYHOM
JEeSATENBHOCTU 00Yy4aIOUINXCS;

pa3paboTKa U peain3anus pa3HOYPOBHEBbBIX JIOMOJHUTEIbHbIX
0011e00pa3oBaTeabHbIX IPOTPAMM €CTECTBEHHOHAYUYHON HANPABIEHHOCTH, a TAKXKe
UHBIX IPOrPAMM, B TOM YHCJI€ B KAHUKYJISIPHBINA IEPUO/T;

BOBJICUCHHE YYAIIUXCS U NEAAroruueckux pabOTHUKOB B MPOEKTHYIO JEATEIbHOCTD;
opraHu3alys BHEY4YeOHOM IeATeTbHOCTH B KAHUKYJISIPHBIN MEPUO/I, pa3paboTka u
peanusanusi COOTBETCTBYIOINUX 00pa30BaTENbHBIX MTPOTrPaMM, B TOM YHUCIIE JIJIS
jarepei, opraHM30BaHHBIX 00pa30BaATEIbHBIMU OPraHU3AIUSAMU B KAHUKYJISPHBIHI
EPUO/IT;

o0opyAOBaHUEM, CPEJCTBAMU OOYUYEHMSI U BOCIUTAHMS Uil peau3alud MporpamMmm
JOTIOJIHUTEJIBHOTO 0OPa30BaHMsI €CTECTBEHHOHAYYHON HApaBICHHOCTH;
KOMIIbIOTEPHBIM U UHBIM 000PYOBAHUEM.

eas kypca:

pa3BHUBaTh PAa3IMYHbIE KOMIETEHIIUN yYaluXcsi, GOPMUPOBATH CUCTEMHOE
MBIIIJIEHUE, CUCTEMATH3AIMIO U YTIyOJieHne 3HaHUI B IPeIMETHOM 001acTu
«XuMUs», MPaKTHIECKOH OTpabOTKH yueOHOTr0 MaTepHaia o yaeOHOMY MpeaIMeTy,
NOATrOTOBKY K caue OI'D 1o XuMuu.
3amayu o0yueHms:

* OCBOCHHUE O0YYAIOIIMMHUCS 00X 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOTHBIX
SBJICHUM, CO3/JaHUE YCIOBUH i1 POPMUPOBAHMS MHTEIJICKTYaIbHBIX, TBOPUECKHUX,
TPaXIAHCKUX, KOMMYHUKAIIMOHHBIX, UH()OPMAITMOHHBIX KOMIIETCHITUH;

* OBJIaJICHHE HAYYHBIMU METOJJAMH PEILICHUS PA3TUYHBIX TEOPETUUECKUX U
MPAKTUYECKUX 3a7]a4, YMEHUAMH (POPMYIUPOBATH THIIOTE3bI, KOHCTPYHUPOBATH,
MIPOBOJIMTH IKCIIEPUMEHTHI, OLICHUBATh U AaHAJIIM3UPOBATH MOJTYyUYECHHbBIE PE3YJIbTaTHI,
COMOCTABJISITh UX C OOBEKTUBHBIMU PEATUSIMU KU3HMU;

* popmupoBaHue y 00yJaronuxcsi yMeHU 0€301acHO UCTIOIB30BaTh TA0OPATOPHOE
o0opyaoBaHMNE, MPOBOJANTH €CTECTBEHHOHAYYHBIC NCCIICTOBAHMS M SKCTICPUMEHTHI,
aHAJM3UPOBATH MOJYYEHHBIE PE3YIbTAThI, MPEJICTABISITH U HAYYHO apryMEHTHUPOBATH
MOJTyYEHHBIE BBIBOJIbI;

* popmupoBanHue y 00yJarONIuXcsi HAY9HOTO MUPOBO33PEHHSI, OCBOSHUE
0O0llleHaAYyYHbIX METOJIOB (HAOII0/IEHHE, U3MEPEHHE, IKCTIEPUMEHT, MOJICIIUPOBAHNUE),
OCBOEHUE MPAKTUUYECKOTO MPUMEHEHUSI HAYUYHbIX 3HAHUM NI pelIeHus 3a71a4
MOBBIIICHHOM CJI0KHOCTH



Ilnanupyembie pe3yibTaThl
Juunocmuwie pezynomamol

OOyyaromuiics MOJIYyYUT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIIEAYIOLIUX
JIMYHOCTHBIX Y Y ]1:

OIpeJieIeHre MOTUBALIMY U3yUeHUs y4eOHOro MaTepuana;

OLICHMBAHUE YCBAaMBAEMOT0 yueOHOr0 MaTepHasa, UCXOs U3 COUAIbHBIX U
JUYHOCTHBIX HEHHOCTEM;

MOBBILIEHUE CBOETO 00Pa30BATEIBLHOTO YPOBHS U YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX UICTOPUUYECKUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM
XHMHUH U O0IIECTBA;

3HAHME MPABUJI TOBEACHUS B UYPE3BbIUAWHBIX CUTYaAIUSX;

OLICHMBAHUE COLIMAILHON 3HAYUMOCTH MPO(deCcChid, CBI3aHHBIX C XUMHUEH;
BJIa/ICHHE MpaBUiIaMu O€301aCHOr0 OOpallleHHs] C XUMUYECKUMHU BEIlleCTBAMHU
1 000pyI0BaHUEM, MPOSIBICHUE IKOJIOTHUECKON KYJIbTYPHI.

Memanpeomemmnuwle pe3yiomamal

PeryasiTuBHbIE
OO0yyaromuics MOJIyYUT BO3MOXKHOCTD JUIsl (POPMUPOBAHUS CIIETYIOLIUX
peryssTuBHbIX Y Y /:

1esienosaranyie, BKIoYas IOCTaHOBKY HOBBIX I1eJeil, mpeoOpa3oBaHue
MPAKTUYECKOM 3a7a41 B MIO3HABATENIbHYIO, CAMOCTOSITENIbHBINA aHATIN3 YCIOBUN
JTOCTHXKEHUS LIeJTM Ha OCHOBE Y4€Ta BBIJICIICHHBIX YUUTEIEM OPUEHTHPOB
JIEHUCTBUSI B HOBOM y4eOHOM MaTepuae;

TUTAHUPOBAHUE MTYTH JTOCTHXKCHHUSI 1IeJIeH;

YCTaHABJICHUE 1I€JIEBBIX MPUOPUTETOB, BBIJICICHUE AIbTEPHATUBHBIX CITIOCOOOB
JTOCTHKEHUS 1IeTM U BBIOOp Hanbosee 3 PeKTHBHOTO CI1ocooa;

YMEHHE CAaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISATh UM;
yMEHHE MPUHUMATH PEIICHUS B TPOOIEMHOM CUTYaInH;

MIOCTaHOBKA y4eOHBIX 3a]1a4, COCTABJICHUE TUIaHA U MTOCJIEI0BATEILHOCTH
JICUCTBUH;

opranu3zanus pabo4yero Mecra MmpH BBIMOJTHEHUH XUMHUUYECKOTO IKCTIEPUMEHTA;
IPOTHO3UPOBAHKE PE3YIHTATOB OOYUEHHUS, OIIEHUBAHUE YCBOCHHOTO
MaTepuasa, OIleHKa KaueCTBa U yPOBHS MOJYYCHHBIX 3HAHUM, KOPPEKITUS
IIaHa ¥ crocoba JIeHCTBUS MPU HEOOXOIUMOCTH.

ITo3HaBaTe/IbHBIE
OOyJaronuics MOJy9IUT BO3MOXKHOCTD JUISl (DOPMUPOBAHUS CIICTYIONIINX
rnmo3HaBaTeJIbHbIX Y Y /1:

TIOVCK ¥ BBIJIeTIeHNE WH(OpMAITNH;

aHaNIHM3 yCIOBUH M TpeOOBaHUH 3a/1a4M, BEIOODP, COMTOCTABIICHUE U
000CHOBaHME CTIOCO0a PeIIeHUs 3a/1a4K;

BBIOOP Hanbosee 3PHEKTUBHBIX CTIOCOOOB PEIISHUS 3aa4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

BBIJIBUKEHHE 1 OOOCHOBAHUE TUIIOTE3bI, BHIOOP crioco0a €€ MpoBepKHu;
CaMOCTOSITEIbHOE CO3/IJaHUE AJITOPUTMA JICSITENILHOCTH MPU PELICHUH MPOoOiemM
TBOPYECKOI'O U MOUCKOBOTO XapaKTepa;



YMEHHMS XapaKTEepU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;
OMMCBIBAHHE CBOWCTB: TBEPBIX, KUIAKUX, Fa3000pa3HbIX BEUIECTB, BbIIECICHUE
UX CYLIECTBECHHBIX IIPU3HAKOB;

M300pakeHHE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX
(GOpMyI1 U CYIIHOCTH XMMUYECKUX PEAKIIMI C TOMOIIBI0 XUMUYECKUX
YPaBHEHUM;

NpoBeJIeHNE HAOIIOICHHUM, OTMCAaHUE TPU3HAKOB U YCIOBUM T€UEHUS
XUMHUYECKUX PEAKLIUH, BBIIIOJIHEHUE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBOJIBI HA
OCHOBE aHaJIN3a HAOJIOJEHUH 3a SKCIIEPUMEHTOM, PEILICHUE 3a/a4, OJyYeHHE
XUMHUYECKON HHPOPMALIUU U3 PA3IUYHBIX UCTOUHHUKOB,;

YMEHHME OPraHU30BbIBAThH UCCIICIOBAHUE C LIEJIBIO IPOBEPKU TUIIOTES;

yYMEHHE JIeJIaTh YMO3AaKIOUeHUs! (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
yMeHHE 00BEKTUBHO OIIEHUBATh MH(OPMAIMIO O BEIIECTBAX U XUMUYECKUX
npoleccax, KpUHTHYECKH OTHOCUTBCS K MCEBIOHAYYHON MH(MOpMAITIH.

KomMmyHukaTuBHbIC
OOyyarouics MOJIyYUT BO3MOXKHOCTD JUIsl (POPMUPOBAHUS CIIEIYIOLIUX
KOMMYHUKATUBHBIX Y'Y /]:

MOJTHOE ¥ TOYHOE BBIPAYKEHUE CBOUX MBICJIEN B COOTBETCTBUU C 3aJ1a4aMu U
YCJIOBUSIMA KOMMYHUKAITUH;

aJICKBaTHOE MCITOJIb30BAHUE PEUYEBBIX CPEACTB JJIsl yUaCTUS B JUCKYCCUU U
apryMEHTAalM1 CBOEH MO3UIIMHU, YMEHUE MIPECTABIATh KOHKPETHOE
coJiepKaHue ¢ COOOIIEHUEM €To B MMCbMEHHOW U yCTHOU (hopme,
OTpeJIeNIeHHEe CIIOCOO0B B3aUMOICHCTBUS, COTPYITHUUYECTBO B IOMCKE U cOOpe
uHdopManmu;

OTIpeJIeNieHHe CIIOCOO0B B3aUMOICUCTBUS, COTPYIHUYECTBO B TIOMCKE U cOOpe
uH(OpMaIINH, YIacTHE B IUAJIOre, TUIAaHUPOBaHUE OOIIUX CIIOCOO0B paboThI,
IPOSIBIIEHUE YBAKUTEIBHOIO OTHOUIEHUS K JPYTUM YUAIIUMCS;

OMMCaHUE COAECP>KAHUS BBITTOJHAEMBIX JIEMCTBUMN C 1IEJIbI0 OPUEHTUPOBKH B
IPEAMETHO- MPAKTUYECKOU eI TENBHOCTH;

YMEHUS YUYUTHIBATh PAa3HbIE MHEHHUS U CTPEMUTHCS K KOOPJAUHALINYI PA3TUYHBIX
MTO3ULINHN B COTPYAHUYECTBE;

dbopMynrpoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO, APTYMEHTUPOBATH U
KOOPAMHUPOBATh €€ C MO3UIUSAMH TapTHEPOB B COTPYAHUYECTBE IIPU
BBIPA0OTKE OOIIEro PelIeHHsI B COBMECTHOM JIEATEILHOCTH;

OCYILIECTBIIATh B3aUMHBINA KOHTPOJIb U OKA3bIBATh B COTPYAHUYECTBE
HEO0OXOAMMYIO B3aUMOIIOMOIIIb;

TUTAHUPOBATH 00IIHE CITOCOOBI pabOTHI; OCYIIECTBISATH KOHTPOIb, KOPPEKITUIO,
OLICHKY JIeMCTBUI MapTHEPA, YMETh yOEK1aTh;

UCIIOJIb30BATh aJICKBaTHBIE SI3bIKOBBIE CPEJICTBA /1JII OTOOPAKEHUSI CBOUX
9yBCTB, MBICJICH, MOTUBOB U MTOTPEOHOCTEH; 0TOOpaXkaTh B peun (OMHCaHUE,
00BSICHEHHE) COMIepKAHNE COBEPIITAEMBIX JEHCTBUH, Kak B (hOpMe TPOMKOMN
COI[MATIM3UPOBAHHON peuH, Tak U B (h)OpMe BHYTPEHHEH peuu;

pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHIIUIO, HCIIOJIb3Ys CPEACTBA YCTHOM U
MUCbMEHHON KOMMYHHKALIMK NpHU pabOTe C TEKCTAMHU yueOHUKA U
JOTIOJIHUTENIbHOW JTUTEPaTypO, CIIPABOYHBIMU Ta0IUIAMHU, POSIBIATH
FOTOBHOCTh K YBaKEHHUIO MHOM TOYKHU 3pEHUS TPU OOCYX IACHUU PE3YIbTATOB



BBITIOJIHEHHOM pabOoTHI.

IIpeameTHbIe pe3ybTATHI
Obyyarowutics HAYYUMCsL:

+ TPUMEHATH OCHOBHBIE METO/IbI TO3HAHUS: HAOJIO/ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT;

+ OMHUCHIBATh CBOMCTBA TBEPJBIX, KUJIKUX, TA3000Pa3HBIX BEIIECTB, BHIACISAS UX
CYIIECTBEHHbIE MPU3HAKY;

* PacKpbIBaTh CMBICJ 3aKOHA COXPAHEHUSI MAcChl BEIIECTB, ATOMHO-
MOJIEKYJIAPHOU TEOPUH;

+ pa3nuyaTh XUMUYECKHe U (U3UYECKUE SBJICHUS, HA3bIBATh MPU3HAKU U
YCJOBUS MPOTEKAHUS XUMUYECKUX PEAKIIU;

+ coboaTh npaBuia 6€30MacHON padOThHI MIPU MPOBEACHUN OMBITOB;

+ TI0JIb30BAThCS JTaOOPATOPHBIM 000PYIOBAHUEM U TIOCYI0M;

+ TIOJIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

+ XapakTepu30oBaTh GU3NIECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHUM, MPOBOJAUTH OIBITHI, TOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA N3YUECHHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB;

* PacKpbIBaTh CMBIC] MOHATUS «PACTBOP», BBIYUCIATH MACCOBYIO JI0JTIO
pacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACTEHHOM
MacCOBOU J10JI€l pacCTBOPEHHOTO BENIECTBA;

+ XapaKTepHU30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOUN PEIIETKH, ONPEACISATh BUJ XUMUUECKON CBS3U B
HEOPraHWYECKUX COCTUHECHUSAX;

* pacKpbIBaTb OCHOBHBIEC MOJOKEHUS TEOPUHU IIIEKTPOJIUTHIECKOMN
JCCOLIMAIIM, COCTABIIATh YPAaBHEHUSA JICKTPOJIMTUUECKON JUCCOLIMAIIUN
KHCIIOT, IIeJIOYEH, COJIEH M peakIuii HOHHOTO OOMEHa;

* pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA,
ONPEAEIsATh OKUCIUTENIb U BOCCTAHOBUTEIIb, COCTABJISITH YPAaBHEHUS
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

+ Ha3bIBaTh (haKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU PEaKInu;

+ XapakTepU30BaTh B3AUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU
HEMETAJUIOB U METAJLIOB,;

* MPOBOAUTH OMBITHI MO MOJYYECHHUIO U H3YYECHUI0 XUMHUYECKUX CBOMCTB
Pa3IMYHBIX BEUIECTB;

+ TPaMOTHO 00OpamaThCs C BEIICCTBAMU B TOBCEIHEBHOM JKU3HHU.

Obyuarowuiics noay4um 803MOHNCHOCHb HAYUUMBCA.!

+ BBIJIBUTaTh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX
CBOMCTBaX BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CTIOCOOHOCTH
BCTYIIATh B XUMUYECKUE PEAKLINH, O XaPAKTEPE U MPOJYKTAX PA3JINYHbBIX
XUMHUYECKUX PEaKIU;

+ XapakTepU30BaTh BEUIECTBA 10 COCTABY, CTPOEHUIO U CBOMCTBAM,
YCTaHABJIMBATh MPUYNHHO-CJIEACTBEHHBIC CBSA3U MEXAY TAHHBIMU
XapaKTEPUCTUKAMU BEILIECTBA;

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
WOHHBIM YPaBHECHUSIM;



MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIISTH OKUCITUTEIbHbBIC WU
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTEINCHEN OKUCIIEHUS DJIEMEHTOB,
BXO/ISIIIIAX B €TI0 COCTAaB;

BBIJIBUTATh U MPOBEPSATH SKCHEPUMEHTAIBHO TMIIOTE3BI O PE3YJIbTATAX
BO3JICUCTBUSA pa3IMUHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOM
peakuuu;

UCITIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS JIJIs1 SKOJIOTMYECKH IPAaMOTHOTO
IOBEJCHUS B OKPYXKAIOLIEH CPEAE;

UCIIOJIH30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETCHIIUHU MIPU BHITTOTHEHUHN
IIPOEKTOB U PEIICHUN YU€OHO-UCCIIEIOBATEIHCKUX 3a/1a4 110 U3YYEHUIO
CBOMCTB, CLIOCOOOB TOJIyYEHHUS U pacTiO3HABAHUS BEILIECTB;

00BEKTUBHO OIEHUBATHh UH(POPMAITUIO O BEIIECTBAX M XUMHUYECKUX MPOIECCaX;
OCO3HaBaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUM 10 XMMUHU JJISl IPAKTUYECKOU
JICSITEIbHOCTH YEJIOBEKA;

CO3/1aBaTh MOJICJIA U CXEMBI ISl PEIICHUS] yUeOHBIX U TTO3HABATEIbHBIX 3a/a4;
MOHUMATh HEOOXOMMOCTh COOJIIOICHUS TIPENTMCAHNM, TIPEIaraéMbIX B
WHCTPYKIUSIX 110 UCIIOJIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHU U .



Kpurepuu oneHKkH 3HAHMI, YMEHUI 1 HABBIKOB.

Hwu3zkuii ypoBeHb: y10BIETBOPUTEIBLHOE BIAJCHUE TEOPETHUECKON HHPOpMaLnen
0 TEMAMKYypca, yMEHHE MOJIb30BaThCs JIUTEPATYPO IPU MOArOTOBKE
COOOIICHMI, y4acTHe B OPraHU3allild BBICTABOK, AJIEMEHTAPHBIE MPEICTaBICHUS
00 HCCIIeI0BAaTENbCKOM IESITEIbHOCTH, MACCUBHOE Y4YacTUE B CEMHUHAapax.
Cpeanuii ypoBeHb: JOCTaTOYHO XOPOILIEE BIAJEHUE TEOPETUUECKOM
uH(popmalmeit o Kypcy, yMeHue CHUCTEMaTU3UpOBATh U MOA0UPAThH
HEO0OXOIUMYIO JINTEPATypYy,
MIPOBOJUTH UCCIEIOBAHUS U ONPOCHI, UMETh MpECTaBIeHHE 00 yueOHO-
UCCJIeI0BATEIbCKOM AESTENbHOCTH, yUaCTHE B KOHKYPCaX, BhICTaBKaXx,
OpraHu3alyy U MPOBeICHUH MeponpusTiii. BblcoKkuii ypoBeHb: cBOOOAHOE
BJIaJICHUE TEOpeTHYecKoW uHpOpMaluel o Kypcy, yMEeHHUEe aHaJIu3upoBaTh
JUTEPaTypHbIE UCTOYHUKHU U JaHHbIE UCCIEAOBAHUM U OMIPOCOB, BHISBISATDH
OPUYUHBI, TOA0UPATh METOABI UCCIAEAOBAHUS, IPOBOAUTH YUEOHO-
HCCJIEI0BATENBCKYIO JEATEIHHOCTh, AKTUBHO MPUHUMATh y4aCTHE B
MEPOIPUATUSAX, KOHKYPCAX, IPUMEHSTh MOJYyYEHHYI0 HH(POPMAIMIO Ha MPAKTUKE.
Ounenka 3ppeKTHBHOCTH PA0OTHI:
Bxoosawuii konmpons:  ONpeAelieHHe YPOBHS ~ 3HAHUN, yMEHUI, HABBIKOB B
BUjIe Oece, MPaKTUUYEeCKUX paboT, BUKTOPUH, UTP.
IIpomesicymounsiii KOHMpPOIb: KOIJIEKTUBHBIN aHAIN3 KaXKA0W BbINOJIHEHHON
paboTHl MCaMOaHa/IN3; IPOBEpPKAa 3HAHUI, yMEHUI, HaBBIKOB B XOze Oeceibl.
Hmozoewviii konmpons.: NPE3eHTALUU TBOPUYECKUX M MCCIEI0BATEIbCKUX padoT,
y4acTHE BBBICTABKaX U MEPOIPUSITHUSIX, yH4aCTHE B KOHKYPCaX MCCIIEI0BATEIbCKUX
paboT B LIKOJIBHOM HayYHOM OOILECTBE, IKOJIOTMUECKOM OOIIIECTBE.
@®opMbI NOABEACHUSA UTOTOB PeaTu3allui MPOrpPaMMbI:

* UTOTOBBIE BBICTABKU TBOPUYECKUX paldoT;

+ MOpT(HOINO U MPE3CHTALMU UCCIIEI0BATEIbCKOMN 1€ATEIbHOCTH;

+ ydacTue B KOHKypcaX MCCJIEJOBATEIbCKUX padoT.



Coaepxanue nporpaMmabi:

Mopyab «IlepBoHavyanbHbIe XUMHUYeCKHe MOHATHSI» - 13 yacoB
Mertoapl NO3HAaHUS B XUMUMU.
OKCIIEpUMEHTAIbHBIE OCHOBBI XUMUH.
IlepBOHaYanbHbIE XUMUYECKUE TTOHATHUSA.
HucTele BenecTsa U CMECH.
Pu3NYECKUe U XUMHUYECKUE SBICHUS.
IIpocThlie U CIIOKHBIE BELIECTBA.
3aKOH COXpaHEHMS MacChl BEIIECTB

Mopyab «BaxHeiilmme npeacTaBuTe 1 HEOPraHu4ecKnx BeuecTe»—21 gac
Knaccel HeopraHuueckux COeIMHEHUMN.
CocrasB Bo3yxa.
CBolicTBa KHCIIOT.
PactBOpHI.
Kpucrannoruaparsi.
OcHoBaHMU.
XHUMHUYECKHE CBOMCTBA OCHOBAHUM.
CBolicTBa HEOPraHUYECKUX COCTMHEHMUII.
Xumudeckas CBS3b.



TemaTuueckoe MmiIaHMpPOBaHUE

Ne | Tema Conepxanue [eseBast ycTaHOBKA Kou- | Ilnanupyembie pe3yJibTaThl HUcnonb3oBanue

n/ ypoka BO o0opynoBanus

1| 4acoB

1 Meroabl Ho3HAHUS B [IpakTuueckas padora Ne 1 3HAKOMCTBO C OCHOBHBIMU 2 ‘YMeHue nosib30BaThCs Jatuuk TemmnepaTypbl
XUMHH. «Uzyuenne crpoeHHs METO/IaMHU HayKH HarpeBaTelbHBIMHU IPUOOpaMU (TepMomapHsIii),
OKcIleprMeHTalbHbIE TIJIaMEHN CIHPTOBKA
OCHOBBI XUMHH

2 Meronpl no3HaHUS B JlabopaTopusiii ombiT Ne 1 3HAKOMCTBO C OCHOBHBIMHU 2 OnpenensiTe BOSMOXHOCTh JaTuuk TemnepaTtypbl
XUMMUH. «/lo kakoi TemnepaTypsl MO)KHO| METOJaMU HAyKH IIPOBENICHUS pEaKLIUN U (TepMonapHsIii),
OKcIlepruMeHTaIbHbBIE HarpeTh BEMECTBO?» MIPOIIECCOB, TPEOYIOMINX CIIUPTOBKA
OCHOBBI XUMHH HarpeBaHus

3 MeTtonbl TO3HAHUS B JlaGopaTopHbIid onbIT Ne 2 JlaTe TipencTaBiIeHUE O 2 ‘YMeHue BeIOUpAaTh MpHOOps! it | JlaTumk TemmepaTyphl
XUMUH. «3mepeHne TemiiepaTypsl TOYHOCTHU U3MEPEHUI MPOBEJICHUS] U3MEPEHMUI, IJIATUHOBBIM, TEPMOMETD,
OKCHepuMEHTaIbHbIE KUIIEHHS BOJIbI C IIOMOIIBIO I (POBBIX TATINKOB U TpeOYIOIUX TOYHOCTH UIEKTPUUECKas
OCHOBBI XMMHHU JaT4yiKa TeMIIepaTyphl U aHaJIOTOBBIX NPUOOPOB MIOKa3aHUH. IUIUTKA

TEpMOMETPay

4 MeTtonbl TO3HAHUS B JlaGopaTopHsIii onsiT Ne 3 CdopmupoBaTh 2 3HATh IPOIECCHI, TPOTEKAIOIIINE JaTauk TemmnepaTypbl
XUMHH. «OnpeneneHue TemMrepaTypsl IIPEACTaBICHHUE O IIPY IUIABJIEHUH BEILECTB U MX (TepMomapHsbIii)
OKCHepuMeHTalbHbIE IUTaBJICHUS ¥ KPUCTAIIIM3aLUI TeMIlepaType IUIaBJIeHNUS, KPHUCTAJIIIN3aLUI
OCHOBBI XUMHHU MeTasiay 00paTHUMOCTH IJIaBJICHUS U

KpHUCTAJUTU3aUN

5 [IepBonauanbHbIe JlabopaTopusiit ombiT Ne 4 OKCIEpUMEHTAIbHOE 2 YMeTh 0TIM4yaTh BOAONPOBOAHYIO| JlaT4HK 31€KTpo-
XUMUYECKUE ITOHSATHSL. «OmnpexeneHue BOAONPO- olpeeseHne TUCTUILTHU- BOJy OT AUCTUJUIMPOBAHHOM, MPOBOAHOCTH, LHU(POBOI
YucThle BelecTBa U CMECH | BOAHOW M TUCTUJUIMPOBAH- HOM | POBAHHOW M BOIONPOBO- 3HATh, IOYEMY VISl IPOBEACHUS MHKPOCKOII

BOJZBD» JTHOM BOJBI 9KCIIEPUMEHTOB HCIIOb3YIOT
JUCTUIITMPOBAHHYIO BOIY
6 IlepBonavaneHbIC JleMOHCTpallMOHHBIN JKC- N3ydenne XuMH4ecKnx 1 YmMmers oTiin4ath pu3nuecKre JaTtauk temnepa- Typsl

XUMHWYECKUE TTOHSITHSL.
dusnueckue u
XUMUYECKUE SIBIIEHUS

nepuMeHT Ne 1 «Bolaenenue u
MOTJIOIIEHU E TeIla — MPU3HAK
XUMUYECKOU peaKLnm

SIBJICHUU

MIPOIIECCHI OT XUMUYECKUX pe-
aKIUi

IIaTHHOBBIN




[lpodosxeHue

Ne /m Tema Conepxxanue LleneBas yctaHoBKa Kou- ILtanupyemsbie pe3ysbTaThbl Ucnonb3zoBanue
ypoKa BO 000pyAOBaHUS
4acoB
7 IIepBonavasnbHbIE JleMoHCTpallOHHBII N3yuenue sBneHuil npu 1 3HaTh, YTO MPH POTEKAHUU [TpuGop amnst OMBITOB C
XUMHYECKHE TTOHSATHSL. skcriepuMeHT Ne 2.«Pa3znoxe- Pa3IOXKEHUN CIOKHBIX pEaKIfil MOJIEKYJIbI BEIECTB 3NEKTPUUECKUM TOKOM
[IpocTelie u cnoxHbIE HUE BOJBI DJIEKTPUUECKUM BEIIIECTB paspyuaTcs, a aTOMBbI
BeIlleCcTBa TOKOM» COXpaHAIOTCSA (JUISI BELIECTB C
MOJIEKYJISIPHBIM CTPOECHUEM )
8 ITepBonavasbHbIE JleMOHCTpallMOHHBIN JKC- OKclepuMeHTalbHOe JToKa- | 1 3HaTh QOPMYIHPOBKY 3aKOHA U Becsl aniekTpoHHBIE
XUMHYECKUE TTOHSTHSL. niepumeHT Ne 3. «3akoH co- 3aTENbCTBO NEHCTBUS YMETh MIPUMEHSTH €T0 Ha
3aKoH COXpaHEHUs XpaHEHHS MacChl BELIECTB» 3aKOHA MIPAKTHUKE, IIPH PELICHUN
MaccChl BEIIECTB pacuéTHBIX 33124
9 Kiaccsl Heopranu- JleMOHCTpallMOHHBIN 3KC- OKCIIepIMEHTANBHO OMpe- 1 3HaTh 00BEMHYIO JI0MTIO [Tpubop mist
YECKUX COEIMHEHUH. nepuMeHT Ne 4. «Onpenenenue | JeIUTh COIAEPIKaHUE KUC- COCTaBHBIX YacTel BO3oyXa OIlpeJeNIeHNsl CoCTaBa
CocraB Bo31yxa COCTaBa BO3LyXa» JIOpoza B BO3yXe BO3/1yXa
10 Kiraccel Heopranm- [Ipaktrueckas padora Ne 2 CuHTe3 COMM U3 KUCIOTH M | 2 YMeTh POBOAUTE IPOCTEHIIIE LudpoBoit MEKPOCKOIT
YECKUX COCAMHEHHH. «ITomy4yenne MmeaHoro OKCHJa MEeTajuia CHHTE3bl HEOPIaHUYECKUX
CBoiicTBa KHCIIOT. KyIopoca BEILIECTB C MCIIOJIb30BAHNUEM
MHCTPYKIHIH
11 PactBOpHI JlaGopaTopHsIid onbIT Ne 5 HccenenoBath 3aBUCUMOCTD | 2 Hmers nipeacTaBiieHre 0 pa3HOU JaTunk Temnepatypbl
«M3yuenne 3aBUCIMOCTH PacTBOPUMOCTH OT TEMIIE- 3aBHCUMOCTHU PACTBOPUMOCTH IUTATUHOBBIN
PacTBOPUMOCTH BEILECTBA OT patypsl BEILIECTB OT TEMIIEPATYPbI
TEMIIEPaTypbL»
12 PactBopsl JlabopaTopusiii ombiT Ne 6 IToka3aTp 3aBUCUMOCTb 2 YMeTh HCIIONB30BaTh TUPPOBOH LudpoBoit MEKPOCKOIT
«Habnronenue 3a pocrom pPacTBOPUMOCTH OT TeMIIe- MHUKPOCKOM JUTs N3y4eHHs (HOpMbI
KPHUCTAJJIOBY paTypsl KPHCTAJJIOB
13 PactBopsl. JlaGoparopHsblii onbIT Ne 7 CdopmupoBath noHATHS 2 Hmers npencrasieHue o pas- JlaTduk TemnepaTypbl

«IIepechlllIeHHBIN PacCTBOP»

«pa30aBIEHHBINA PACTBOP»,
«HACBIIEHHBIN PacTBOp»,
«IIEpECHIILIEHHBIA PacTBOP»

JIMIHOMN HAaCBIIICHHOCTH pac-
TBOpa paCTBOPACMBIM BCIIIC-
CTBOM

IIaTHHOBBIN




[lpodonxeHue

Ne Tema Conepxanue LleneBas yctanoBka Kon- | Ilmanupyembie pe3yabTaThl Ucnonb3zoBanue
/o ypoka BO 000pyAOBaHUS
4acoB
14 PactBopsl [Ipaktuueckas padora Ne 3 Cdopmuposats npeacras- | 2 YMeTh onpenenrsb JaTunk ontryeckoin
«OnpezeneHue KOHIEHTPAIUA | JIEHHE O KOHIIEHTPAIHH KOHIIEHTpAINIO pacTBOpa, TJIOTHOCTH
BEIIIECTB KOJIOPUMETPHYECKUM BEIIECTBA U UCIIOJNIB3YSI HHCTPYKITUIO
o KaJauOpOBOYHOMY IpauKy» | KOJUYECTBEHHOM aHAJM3e
15 Kpucramioruapatsl JlabopaTopHslii orbIT Ne 8 CdopmupoBats monsitue 2 3HaTh cIOCOOHOCTH KPUCTAI- JaTunk Temnepatypbl
«Ormpenenenne TeMIepaTypbl «Kpucramnoruapar» JIOTUJIPATOB Pa3pyIIATECS MPU TUTATHHOBBIN
PasIOXKEHHS HarpeBaHuu
KPUCTAIIJIOTHIPATa
16 Kiraccel HeopraHHIeCKux [Ipaktrueckas padora Ne 4 CdopmupoBats npeacras- | 2 Ywmers onpenensats pH pactBopoB| Jlatuuk pH
coenmuHeHNN. OCHOBaHUS «Omnpenenenne pH pacTBopoB nenue o pH cpenpl kak
KHCIIOT U ILEeI0YeH» XapaKTePUCTUKU
KUCJIOTHOCTH pacTBopa
17 Kiraccel HeopraHHIeCKux JlaGopaTopHsIii onsIT Ne 9 CdopmupoBaTs npeacTaB- | 2 [IpumeHATs yMEHUS TIO OIpe- Hatank pH
coenmuHeHN. OCHOBaHUS «Omnpenenenre pH pa3aumaHbIX nenue o mkane pH Jenenuo pH B nmpakTuieckoit
cpen» JEATEIbHOCTH
18 Kiraccel HeopraHmIecKux JlaGopaTopusrii onsiT Ne 10 OKCHEepUMEHTATLHO 2 ITornMaTh CyIIHOCTH MpoIiiecca Jatuamk pH, mo3atop
coenuHeHud. Xumuueckue | «Peakius HelTpanuzauum. JI0OKa3aTb XUMUYECKUE HEUTpaIn3alui U NIPUMEHSThH 00BEMa KUAKOCTH,
CBOICTBAa OCHOBaHHI JemoHCcTpauOHHBIN CBOIICTBa OCHOBaHHI MpoLecc HeNTpanu3aluu Ha Oroperka, JaT4YuK
skcnepuMeHT Ne 5 «OcHOBaHUS. MPAKTUKE TeMIIepaTyphl INIATUHO-
TermmoBoit 3 ekt peaxuu BBIH, TATYMK JABJICHUS,
THIPOKCHIA HATPUS C MarHuTHas Mellanka
YTJIEKUCIIBIM Ta30M»
19 CpoiicTBa Heoprannueckux | JlaGopaTopHsiii onbiT Ne 11 Hcnonps3oBaTh NoMy4eH- 1 YMeTb onpenensaTb KUCIOoTHOCTh | [laTunk pH
COEIMHEHUH «OnpezeneHue KUCIOTHOCTH HbIE 3HaHUS AJIS OTIpere- MIOYB
MTOYBBD» JIeHUs! KUCJIOTHOCTH pac-
TBOPOB
20 Xumuueckast CBs3b JeMOHCTpallMOHHBIH OMIBIT ITokasaTp 3aBUCUMOCTb 1 YMeTh onpeaensaTb TUIl JaTunk TemnepaTypbl

Ne 6 «Temnepatypa nnas-

JICHUSI BELIECTB C Pa3HbIMU
TUIIAMH KPUCTAJTMYECKUX
pELETOK»

(hM3HUECKUX CBOWCTB
BELIECTB OT TUIIA
XUMUYECKOU CBSI3U

KPUCTAJIIMYCCKUX peH.IéTOK 10
TEMIICPATypC MJIaBJICHUA

MJIATUHOBBIN, JATYUK
TeMIepaTypsl TEPMO-
MapHBIA




IlepeueHb TeM yueOHO-HCCJIEI0BATEIBCKOM U NIPOCKTHOM 1eSITeJIbHOCTH

- IIporpamMmoii mpeaycCMOTPEHO BBINIOJHEHNE 00y4aeMbIMH HCCIIEOBATEICKUX
Y IPOEKTHBIX paboT. B kauecTBe mpumMepa NpuBEAEHbl HEKOTOPBIE TEMBI
paboT.

+ I3ydeHue mea0uYHOCTH pa3InyHbIX COPTOB MbLIa U MOIOILIUX CPEJCTB.

+ IniMKkaTopHbIE CBOMCTBA PAa3IMUHbBIX PACTEHUHN U LIBETOB (C ONpeaeIeHueM
pH pacTtBOpOB).

- OnpeienieHue KauecTna xjie0onekapHo MyKu U xJieoa.

- OnpeneneHue KayecTBa KUCIOMOJIOYHBIX MPOAYKTOB.

+ OnpeneneHue 3aBUCUMOCTU U3MeHeHus1 pH 1enbHOro U nacTepu30BaHHOTO
MOJIOKa OT CPOKOB XpaHEHHS.

+ 3yuenue 3ppeKTUBHOCTH Pa3IMUYHbIX COJIEBBIX IPEIIOK.

 KoHCTpynpoBaHue «XMMUYECKUX I'PEIOK», OCHOBAHHBIX HA XUMHYECKUX
peakuusx.

- CHHTE3 «MajaxuTa» B Pa3IN4HbIX YCIOBUSX.

- I3ydeHnne Koppo3uu xelie3a B pa3InuyHbIX YCIOBUSIX.

- BausitHue cBeTa u KUCI0po/ia Ha CKOPOCTh PA3JI0KEHUSI PaCTBOpa MOAMIA
KaJusl.

+ OnpenieneHue KayecTBa BOJAOIPOBOIHON BOIBI.

+ KéctrocTh Bosbl. CriocoObI OnpeesieHust 3KkECTKOCTH BOIBI.

- bymaxknas xpomatorpadusi. Xpomarorpaduueckoe pa3ieieHue BeIecTB.

+ XpycTanbHoe cTeKJI0. MOKHO JIM UCIIONIB30BATh JUIsl XpaHEHUS TTUIIIH ?

MeToguuecKkue MaTepuaJIbl

Y4yeOHO-METOANYECKHIT KOMILIEKT:

I.

(O8]

9.

BacunbeB B.I1., Mopo3zosa P.I1., Kouepruna JI. A. Ilpaktukym mno
aHAJTUTUICCKOW XUMHH: Y4eb. mocobue s By30B. — M.: Xumus, 2000. —
328 c.

I'pocce 3., BaiicmanTens X. Xumus 11st 110603HaTeIbHBIX. OCHOBBI XUMHUH U
3anuMartenbHbie onbIThl. ['JIP. 1974, Tlep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.
Hepnronsiy B. @. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

Hcnonp3oBanue 1mudpoBbIX 1abopaTopuil Ipu 00y4YeHUN XUMUU B CPETHEH
mkone/ becmanos I1. U. Jlopodee M.B., Xumun JI.M., 3umuna A.N.,
OpxexoBckuii [1.A. — M.: BUHOM. JlaGopartopus 3Hanui, 2014. — 229 c.
Kpucramnel. Kpucrannoruapatel: MeToandeckue ykazanus K 1a00paTOpHbIM
paboram. Mudraxosa H. I11., [Terposa T. H., Paxmatynnuna U. ®. — Kazans:
Kazan. roc. rexnon. yH-t1., 2006. — 24 c.

Jleencon MN.A. 100 BompoCOB U OTBETOB 1O XUMHHU: MaTepuasbl A5 MKOJbHBIX
pedepaToB, GakyIbTaTUBHBIX 3aHATUN U CEMHHAPOB: YueOHOE ocodoue. — M.:
«3parensctBo ACT»:

«3matenscTBO Actpenby, 2002. — 347 c.

Jleencon N. A. Xumuueckue peakuuu: TemnoBoit adexT, paBHOBECHE,
ckopoctb. — M.: OO0 «M3narenscTBo Actpens, 2002. — 192 c.

Jypse O. 1O. CnpaBoyHUK N0 aHAMUTHYECKON XUMUHA. — M.: Xumus, 1971.
C. 71—89.

10.Hazaposa T.C., I'pabeukuit A.A., JlaspoBa B. H. Xumuueckuii 3kciepuMeHT B



mkoiie. — M.: IIpocsemenue, 1987. —240 c.
11.IIerpsinoB U. B. Camoe HeoOBbIKHOBEHHOE BelecTBO B Mupe. M.: Ilenaroruka,
1976. — 96 c.
12.Crpensuukosa JI. H. 13 gyero Bc€ caenano? Pacckasbl o Benjectse. M.: Sy3a-
mpecc. 2011. — 208 c.
13.Xomuenko I'. I. ,CeBacthgnoBa K. 1. OKkucanTenbHO-BOCCTAHOBUTEILHEIC
peakuun. — M.: IIpocsemenue, 1989. — 141 c.
14.Ounuxnoneaus as aeteit. T. 17. Xumus / I'nas. pen.B. A. Bonoaus, Bej. Hayy.
pen. U. Jleencon. — M.: ABanTta +, 2003. — 640 c.
15.9ptumo JI. Boxa: kHura o caMoM Ba)KHOM BEIIECTBE B MUpe: nep. ¢ puH. —M.:
Kommnacl'um, 2019. — 153 c.
16.YeptrkoB 1.H., Kykos I1. H. XuMuueckuii 3KCIEpUMEHT C MaJIbIMU
KoiaumdyecTBaMM peakTuBoB. M.: IIpocsenienue, 1989. — 191 c.
17 Wupmunua, H.B. Xumus. 8-9 knaccel. COOpHUK DIEKTUBHBIX KYPCOB.
Bosarorpaa. Yuutens, 2012r.
18.Anexcunckuii B.H. —3anumarensHbie onbIThl o xuMuul: Kaura gis
yuurend. — 2-eusn., ucnp. — M.: [Ipocsemenue, 1995.
19. Anux6epoBa JI.KO. —3anumarenbnas xumusil: Kaura pis
yuamuxcs, yuureneil npoaureneid. — M.: ACT-ITPECC, 1999
20.Imutpuena A.U., Unbuna JI.B. «Ham qom — Ham Ob1m» - M.: «3Hanue», 1992
21.Iuuyruna I'.B. [ToBTOpsieM XUMUIO HA MPUMEPAX U3 TTOBCETHEBHOU
xu3HU: COOpHUK3agaHui ¢ pemeHusmMu u orsetamu. M.: APKTH, 2000.
22.CyBopoB A.B. u ap. YBiekaTeabHbIA MUP XUMUYECKUX MTPEBPAIICHUN:
Opurunansabie3anayuu mo xumun. CI10.: Xumus. 1998. — 168 c.

HHTepHET pecypcebl.
+ Caiir MI'Y. Tlporpamma Kypca XUMHUH JJIs ydamuxcs 8—9 kiaaccoB o01eo0paszoBa-
TEJIbHOW IIKOJIBI.
+ http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.
+ Caitt ®UIIN. OTKpBITHIN 0aHK 33a1aHuH I (OPMHUPOBAHUS €CTECTBEHHO-HAYIHOM
rpa- MOTHOCTH.
+ https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
+ Caiit Equnas xomnekuust mudpoBbIX 00pa3zoBaTeIbHBIX pecypcoB. http://school-
collection.edu.ru/catalog.
+ Caiit @enepanbHbIi IEHTP HHOOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://fcior.edu.ru/
http://hemi.wallst.ru/ - DxcriepuMeHTAIbHBIN YUEOHUK O OOLIEH XUMUU
st 8-11 kmaccoB, mpeaHA3HAYCHHBIM KaK 71 U3yYeHUs XUMUHU "¢ HyJa'",
TaK U JJI MOJTOTOBKU KAK3aMeHaM.
http://www.en.edu.ru/ — EcrecTBeHHO-Hay4HbI 00pa30BaTEIbHBINA TOPTA.
http://www.alhimik.ru/ - AJIXMUMUK - Bair moMOIIHUK, JTOIIMaH B
MOpE XUMUYECKUXBEIIECTB U SIBJICHUU.
http://www.chemistry.narod.ru/ - Mup Xumuu. KauectBeHnsie peakiuu

U MoJTyueHueBellecTB, npumepsl. CripaBouHblie Tabuibl. M3BecTHBIC


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/
http://hemi.wallst.ru/
http://www.en.edu.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/

YYEHBIE - XUMHKHU.
http://chemistry.r2.ru/ — XumMus AJisl IKOJIbHUKOB.
http://college.ru/chemistry/index.php - OTKpbITBIN KOIEIK: XUMUs. Ha

caiiTe B OTKPBITOM JIOCTYIIE€ pa3MellleH yueOHUK Kypca «OTKpbITass XUMUs

2.5», uHTEepaKkTUBHbIEJava-anIuieTsl (MoJienn), on-line-cripaBoYHUK

CBOICTB BCEX U3BECTHBIX XUMHUYECKHUX AJI€MEHTOB, 0030p MHTEpHET-

PECYPCOB MO XUMHH MOCTOSTHHO OOHOBIsIeTCs. "XpecTomaTus" — 3To

pyOpuKa, riae coOpaHbl aHHOTHPOBAHHBIE CCHUIKM HA 3JIEKTPOHHbBIE BEPCUU

Pa3JINYHBIX MaTEPUAIOB, UMEIOIIHUECS B CETH.
http://grokhovs.chat.ru/chemhist.html - BceoOias uctopust Xumuu.

Bo3HuKkHOBEHHE Upa3BUTHE XUMUU ¢ JpeBHENUIINX BpeMeH 10 XVII Beka.
http://www.bolshe.ru/book/id=240 - Bo3HUKHOBEHHE U PAa3BUTUE HAYKH XUMHH.

http://www.sev-chem.narod.ru/opyt.files/krov.htm. 3aHnmMaTenbHbIE ONMBITHI 11O
XUMUHU.


http://chemistry.r2.ru/
http://college.ru/chemistry/index.php
http://grokhovs.chat.ru/chemhist.html
http://www.bolshe.ru/book/id%3D240
http://www.sev-chem.narod.ru/opyt.files/krov.htm

MarepunajibHO-TeXHHYECKHE CPeACTBA 00y4eHu sl
MYJIBTUMEIUUHBIN IIPOEKTOP;
KOMIIBIOTED;
MIPUHTEP;
nudpoBoe u anaigorooe odbopynosanue meHtpa «Touka Poctay;
Ha0Op 000pYAOBaHUS U PEAKTUBOB JIJIsl POBEICHUS KCIIEPUMEHTA.
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